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SECTION I.-AEROLOGY. 
’ #  

THE TO!kAL RADIATION RECEIVED ON A HORIZONTAL SURFACE FROM THE SUN AND SKY AT 
WASHINGTON, D. C. 

HERBERT H. KIMBALL, Professor in Charge of Solar Radiation Investigatious. 

[Dated: \VRshiugtou, IJ. C., March 23,1915.1 

Apparatus.-The render is referred to this R E \ - I ~ w  for 
Au st, 1914, 42:4i4-4,97, for n descript.ioii of t.lic Cd- 
len fi” ar pyrlieliomet#er, the method by which i t  has beeit 
stmchdized, and a suiiiniary of the radiation measure- 
ments obtuiiied by mea.ns of it n t  Mount Weather, Vn., 
between May, 1912, niid Sept,ember. 1914. 

Exposu.rc.-In Table 1 of this pa.per are sumniarizcd 
in a siniilar ninniier measureiiimts ol:)t,ainecl n t  t.he Cen- 
tral Office of the Weather Bureau, lXashiiigt.on, L). C:. , 
between July, 1909, and April, 1912. Cii.lleiiclar pyr- 
heliometer No. 7016 w n s  eiiiployecl in mn.king t,lw 11i~ns- 
urenients. It wns esposed on the. t,op of :t So-foot. t.ower 
erected on the roof of one of the Wenteller Bureau build- 
i n g ~ ~  and recorded by n Chllendnr self-niljusting Wlient.- 
stone bridge. The pyrheliometer was about 1511 fwt .  
(46 meters) above sea lerel. It, l i d  pructicdly uii- 
obstructed esposure to the sky in all directions clown t.n 
the true horizon. This pyrhehiiieter is similar to tliow 
described and illiist,riited in the REVIEW for August., 1U14, 
above referred to, escept t,hat it, consists of two dnt.inuni 

and the bright grids encli occupy one side of n sqiza.re 
instead of dicigonnlly o posite corners of it. 

third colizmn of Table 1 sliows how niany minut.es the 
re ister clock WRS fast.er t.1ia.n t,he sun. 

%erlu.etion of recorrEs.-Pyrlielioiiieter No. ’TO 16 1i:i.s not 
been subjected to the rigorow tt!st.s a.ppliec1 t,o No. 13129. 
with m-liich t,he Mount Wi:dier records were oht,aiacil. 
The radiation equivalent of t.cnth of an inch H ~ t ~ c w  oil 

ficates for t.liese t,wo inst,rument.s, with No. 13 119 record- 
ing on n L e e k  ‘! Nortlwup register, is in each cnsr 
0.0247. The reducbion fa.ct,orv given in Table S of t.hc 
REVIEW for August, 1914,? have t,lierefcire been eniploged 
in reducing to heat unih the records from C‘nllenilnr pyr- 
heliometer No. ’7016, suiiininrized bclow in T d h  1.  

At the end of September, 1914, Cdle1icli~~r pyrh‘helioiiietw 
No. 13129 wtis removed froiii Mount Weather, :ind in- 
st.alled 011 the top of a vent>ilkng fluc of the C‘iillc!ge of 
History Building, Aiiiericnn LTniversit.y, Wns!iiiiwt,nn, 
D. CS It is about 151 feet (137 iiiet,ers) :iboro sea E&, 
and there is practically 110 obstruction 1.ietweeii it  n i i d  
the sky in any direct,ion domi t.o tlie true horizon. It. 
records *on the same Leeds ‘! Northrup regist.er that. 
was employed n t  Mount, Weather: aiid it.s rccortla 11:t \-P 
been reduced to lient u1iit.s hj- t . 1 ~  use c i f  t h t a  fnct,ors t h w  
determined. The records art? suniumizrd in Tal-ill? 2 .  
The regist.er clock is set t,o Bec?p a.pp:weiitm or true s~:hi.  
time. 

There is some evidence that wit,Ii the resent installa- 

the glass cover causes i t  to record relatively t.oo lit.t.le 

grids instead of four, and in consequence talie h \ nckend 

The records were mnc Y e on 75th ineridian tinit!, and the 

the record sheets,‘ as derived froiii trlit? Cnlleiic i ar certi- 

tion of pyrheliomet,er No. 13129 interna ? reflection from 

._ -- --____-. . . 

1 MONTHLY WEATEER REVIEW. August 1914 42 : 4 i i .  Eg. 6 .  
2 MONTHLY WEATEER REVIEW. August: 1914: 42 : 480. 
a MO~+TELY WEATHEB REVIEW, December, 1914.42 : 648. 

radiation when the sun is near the h~r izo i i .~  The data 
of Tnhle 3 iiiwj-, t,lierefore. requil‘e a slight correct,ion, 
t,he tmiouiit of which will be determined after a longer 
series of ol>servations has been obtained. 

Dn ib!y csfrt~m;s.--Iii Tahle 3, columns 5 and 6, are 
given t.he niasinium and the minimum daily amounts of 
so1ii.r and sky rarliati.on thnt have been recorded at 
Washiiigton in the consecutke clecades covered by the 
records. In tigure 1 , trace I ((:I ), are plotted the abso- 
lute daily inasiina for each decntle throughout the year, 
:is dl~rived from Table 3, coluinii 5. These maxima 
represents the daily amounts of racliat.ion received in 
encli decade when t,he sky is clearest.. Figure 1, trace 1, 
is t,hrrefore the curve of annual viiriation -in t.he possible 
tlnily radiation for Washington, a.iid the “Perceiita~.e of 
possiible railiatioii” gken in Tables 1 aiid 2 has seen 
obt,nined by dividing t.lie “Dnily average’’ for each. 
dcc:i.cle by the possible daily radiation for t.he corre- 
sptmcling tleca.de, ns derived from t,his t.ra.ce. 

The percentage of possiblc suiishine has been obtained 
from the record of sunshine by the Marvin sunshine 
recorder inst,a.lled at the centrnl ofice of the Weather 
Bureau, and the iiienii claily cloudiness from the eye 
tst.iiiint.es of cloudiness ent.ered in the Daily Meteoro- 
logical Record for the Wasliiiigt,oii station. 

3hir.i.nvm.m. s o h  .r.udiation at n o i r i d  *in&leiice.-In 
tigure 2, trnce I (t- 1 represents the monthly mnsima of 
so1:tr rndiat.ioii intensities a t  normal incidence a t  Wash- 
iiigt,on. It, is based on iiieasurement.s made a t  the cen- 
t.ml office of t.lic Wcathcr Bureau between December, 
1905, rind February, 1912, and at, bhe American Univer- 
sit,p froin October, 1914, t,o date. These masinia have 
usu~l ly  occurred shortly before noon. 

It, is t.0 be noted bhnt while n mt%siiiium of 1.50 calo- 
ries per niinut,e per square cent,imet.er of area has been 
recorded hi  li’ebrua.r;v there is but litt,le variation in the 
niont.lily iiiasiiiia from Norember to April, inclusive. 
The lowest monthly iimsiiiiuni, 1.40 calories, has been 
recorded in June and August. These inasinia esceed 
those for Mount Weather for the cold months Novem- 
her to Febrmry. inclusive, a.nd a.re below those for 
Mount, Wcat,her froin May t.0 Oct,ober, inclusi~e.~ The 
loiv-cr niItsiinn a t  Wa.shingt,on cluriiig the siiniuier months 
are t,o he att,rihut,ed to .the a.ccuniulat,ion of dust, aiid 
nioisturc in the lower layeis of the at.niosphere a t  this 
sp:isoii of the yew. As already esplaiiied in connectioii 
with t,he Mount Weather clat.n, the high solar radiation 
intensities of winter, with the suii more than 60’ from 
the zenith, ns compared with the int.ensities in summer 
wit,h t,ho sun less than 30’ from the zenith, nre to be 
nt,t,ributed to the small amount of dust and moisture in 
the atmosphere in winter, and the r e h i v e  nearness of 
thc earth to the sun a t  that setison. 

. . . .. . . .. . . . .- - _ _  . . . . . . -. . - . - ... 

‘hh. Erir. R.  Miller has called lily attention t.o the fact that In this REVIEW. 
August. 1914. 423475-9. lhe effect of iulerusl re0ection from a hemispherical g b  
ruralope is not given pro )er cousideratiou. 

b MONTHLY WEATEEB kEvIEW, August, 1914,42:164-5. 



W O H ,  1915. MONTHLY WEATHER REVIEW. 101 

The reason for the relatively low monthly nikyirna a t  
Mount Weather during the winter is not apparent. 

JIa,xi.nium. sobr and sky ra&t.imi on. 0, horizontal s w -  
face.-In Table 3, colunins 3 and 4, are given the maxi- 
'mum rncliation er minute, and the masinium recorded 

sive clecncles. The hourly ninsinium is recorded in the 
hour just preceding or following noon on n clear day. 
The mnximuni rate per niinute usually occurs when 
clouds surround t,he sun, but do not obscure it. 

The absolute decade ninsima of columns 3 and 4,  re- 
spectively, have been  lotted in figure 2 ns traces I1 (0 ) 
and I11 (a), the hour y rates of column 4 having first, 
been reduced to minute rat,es. As was explained in con- 
nection with similar curves for Mount Weather,e trace I1 
esceeds trace I11 principally because of hent reflect,ion 

in any one hour ?I y t.he Callendar recorder, in the succes- 

On account of the short eriod during which records 
were obtained at each of t, K ese stations, the means as 

' coiiiputecl above have been smoothed by the equat,ion 
'm = f i  ((7, + b +(a:) ,  where' b is the mean for the decade for 
which the smoot.lied nienn, m., is to be coni luted, and 
0, nncl c are the nipt ins  for the preceding ana following 
decades, respectively. In  this wn niems have been 
comput,ed for 36 overlapping inont T ily periods through- 
out, the year, commencing with the lst, l l t h ,  and Blst 
of the consecut.ive mont,lis. The snioothed imam thus 
detaerniinccl for the daily amomit,s of mdintion have been 
plot,t,ed in figure 1, trnce 11, the crosses (+ )  represent- 
ing the clntn for Washington, and the filled circles (.) 
the corresponding dnta for Mount Weather. It will be 
noted that t,liere is close agreement between these data 
during the first half of the year, but, that the Washington 
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FIG. l.--Masiruurn aud iueitii dally amouuts 01 solar a114 sky ndintiun in gram-niluries vrr sqiinre v ~ n t  inieta 1.4 livrizoiital siirF&e. I (I:,), mulmurn for Washington, 
D. C.: I1 (+), !man ror \Vashington. D. C.: 111 I.), 111p.tii lor ?dUlII i l  \Veuthe~, Va. 

froni cloud surfaces. The increase from this source ill 
the maximum rates of radiation received on a liorizont'al 
surface averages about 0.15 cdorie per minute. 

Decade meam.-The decade averages of solar and sky 
radiation for each hour of the d t y  ns given in Tnbln 1 
have been plotted with 75th meridian t h e  as abscissie 
and the hourly aniounts of radiat,ioii as ordinates. The 
hour lines for each decade were then shifted by the nuni- 
ber of niinutes that Table 1, colunin 3 ?  shows are ~ieces- 
sary to obtain apparent time, and the amounts of rndin- 
tioii correspondin to these new hour lines were rend ofl'. 

with those of Table 2, mean values of the hourly niid 
daily solar and sky radintinii. for Washington for ewh 
decade throughout the year have been computed. Sinii- 
lar means have also been coniput,ed for Mount Wentlier 
from tlie decade avera es given in t,he REVIEW for Au- 

M O ~ Y  WIATHEB REVIEW, August, 1914,12484. 

From tlie decn s e averages thus determined, together 

gust, 1914, 42: 483, Tab 9 e 9. 

cliita is aeiierally the higher by n few per cent during the 

In the data for both stntions there is evidence of a 
mnsiniuni of radiat,ion in May, and of n secondary mini- 
ni~iiii in June or July, followed hy a seconclary ninsiiiiuni. 

k & y  n o m  0.1s il?bd t7epa.rt.u.1'~~ qf S O ~ O  I' and sky iadia- 
ti.on .-In drawing iigure 1, t.ra.ce 11, consideration was 
oiven to the data for both Washington and Mount 
benther; and it is probable that this trace represents t.he 
annual vnristion in t.he daily amounts of radiation 
received a t  each station bet-ter than would separate 
curves bmed on the data for the respective stat,ions. 
In Table 4, column 3, are oiven the daily normals of 

radiation for Wdiington an8 Mount Weather &s read 
off froni figure 1, truce 11. I n  the following columns are 
given t.he daily depart,ures froin these iiornials, and the 
"Total excess or deficiency since the h t  of the month." 
In  the footings are also given these totals from the first 
of t8he year. 

last halPof tl1e .war. 
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Daily totals of radk.tion.-The algebraic sum of the 
daily normal and daily departure will give the daily 
amount of radiation as measured. The daily departures,. 
and the total excess or deficienc .of radiat,ion since the 

tively, contain whatever errors there may be in the nor- 
mals. They should be used with caution, therefore, 
especially when comparin data obtained at  the two 

periods of escess or Lficiency of radiation, without 
accurately measuring the amount of this excess or 
deficiency. 

When the record for a part or the whole of a day ir 

h t  of the month or since the H rst of the year, respec- 

stations. They probabl s E ow the tinie of occurrence of 

has seemed better to supply it from records for 
havine the same amount of sunshine, rather 

it bank.  The days on which data have 
been supplied in this way are indicated in Table 4 by 
appropriate reference marks. 

The lines of zero radiation have been determined from 
the average time of sunrise and sunset given in Table 1, 
column 3, for each decade. 

These isopleths of radiation may be coin ared with 
the themio-isopleths for Washinaton preparecf by Cleve- 
land Abbe, jr., and reproduce$ in h ure 1, page 113, 

mean diurnal range of temperature for Washington 
reaches a niasimuni of 20.2OF. in May, a t  the time the 
diurnal solar and sky radiation reaches its maximum, 
and tl miiiinium of 15.4OF. in December, a t  the tinie the 
diurnal radiation reaches its minimum. The times of 
occurrence of the seasonal maximum and minimum tem- 
peratures are, of course, retarded as com ared with the 
times of occurrence of the maximum an a the minimum 
daily amounts of radiation, just as the maishum tempera- 
ture for the day occurs not at noon, the time when the 
radiation is a t  its maximum, but some hours after noon. 

of this REVIEW. It is significant t 7l at  the monthly 

Flo. 2.-Marimum rodhation per minute ia'gramcalories per square centimeter at Washington D. C. I (f) solar rsdiatlon at normal Incideacw I1 (0) solar and aky 
radiation on a horizontal surface. with clouds near the sun but not obscuring it; 111 (0); solar and sky kdiat ion on a hodmntal surfwe, w i d  d o u d l & ~ .  

Is0 Zeths of sobr and sky rCldiution.-Thc smoothed 
deca B e means of solar and sky radiation for Washington 
for different hours of the day were plotted wit,h apparent 
time as abscissas and the decades as ordinates. For the 
months of May and June, with data for only two 'years 
available, the decade means were so irregular t,liat they 
were still further smoothed by combining taheni with the 
decade means for Mount Weat,her, givuig each e ual 

d m g  the six decades of these two months the decade 
means of daily radiation for Washin ton were higher 

lower on three decades. Isopleths of solar and sky radia- 
tion thus determined are reproduced in figure 3, t.he 
lines for the months of May and June being broken to 
indicat.e that the are not so well determined as t.hose for 
other months. $he isopleths show a maximum of radia- 
tion in May, a secondary maximum in July, and a second- 
ary minimum between them, all of which persist prac- 
tically from sunrue to' sunset. 

weight. It will be noted from figure 1, trace 11, f t i a t  

than those for Mount Weat-her on t % ree decades and 

SUMMARY. 

The Callendar records of solar and sk radiation ob- 
tained at Washington show slightly hi ger daily totals 
on clear days than do the correspon f ing records for 
Mount Weather. Trace 11, figure 1, shows that the 
mean daily amounts are nearly the same at the two'kta- 
tions during the first half of the year, but that the Wash- 
ington means are slightly higher during the second half 
of the year. 

dail totals for Wash- 
the case a t  Mount 

Although the mean daily radiation for washington 
reaches a maximum in May, as shown by Trace 11,figure 
1, i t  averages higher durin the second half of the year 

avera e cloudiness during the spring months than during 

t%e first half of the 

than during the first h a l ,  B on account of the greater 

the fa % months. 

occurs earlv in June. 
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a graphic picture of the rates a t  which heat energy is 

Since the heat ener y thus received is not only the cause 
of both the season3 and the diurnal temperature varia- 

The isopleths of solar and sky radiation, figure 3, give tions, but also of all atmos 

received from the sun and sky throughout the year. sented s iould be of 
biologists. 

movements, and con- 
the data here pre- 

meteorologists and 
of all weather sequentlY 

APPARENT TIME. 

6 7 8 9 IO II NOON I 2 3' 4 5 6 

Pia. 3.--lsopleths of solar and sky radlalion for Waslilngton, D. U. (Grain-calorlea per hour per square centimeter 01 hoiimutal surface.) 
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TABLE 3.--Solar nnd sky radktion, expressed i~i gmni-calories per square cent.innutet of horizontal surface, at Wmhingtmr, D.  C. 

1911. 
Mar. I-ln.. ...................... 

11-20 ........................ 
21-31. ....................... 
11-20 ........................ 
?1-30 ......................... 

rllay 1-10 ........................ 
ii-?n.. ...................... 
?l-31 ........................ 

ArJr. 1-11) ........................ 

105 

........................ 21-30 
July 1-10 ........................ 

11-30.. ...................... 
21-31 ........................ 

; \ I I ~ .  1-10 _____: .................. 
1140.. ...................... 
21-31. ...................... 

Sept. 1-10 ........................ 
11- w... ..................... 
21-30.. ...................... 

Ort. 1-1n ........................ 
11-2n.. ...................... 
21-31. ....................... 

Nov. 1-10.. ...................... 
11-2ll ........................ 
2l.;ill ........................ 

I W .  1-111 ........................ 
11-31 ....................... 
:2141.. ...................... 

1912. 
Jnn. I - I U . .  ...................... 

11-?11 ........................ 
:'1-81 ........................ 
11-11 ........................ 
?1-?~1 ........................ 

hhr .  1-111 ........................ 
11-?11 ........................ 
:'1~{: ........................ 

.'slur. 1-111 ........................ 
lI-"I ........................ 

YPIX 1-10.. ...................... 

1:Il-l. 
Nor. 1-111.. ...................... 

ll-?U ........................ 
? 1 4 l . .  ...................... 

rlec. 1-111 ........................ 
11-?11 ........................ 
:'1-21.. ...................... 

[American University, District of Colombia. Lnt. 35" 56' W., Long. 77' 05' N. Altitude, 137 meters.] 
- ........... ~ . . . . . . .  ~ 

Decade average during hours ending (apparent time)- 

P. M. I Decade. A.  1. 

4i. 2 
4 i .  4 
47.1 
59.5' 
62. s 
IP. 0 

2Rlj 
"SI 
271; 
354 
381 
4li3 

64.7 
m. 0 

00.2 
56.9 
56.2 
57.1 
47.7 
47.5 

m.0 

481 
43s 

376 
346 
343 
2M 
277 
2&? 

397 

- 
i &d 
23 
- A  

g m  

ea 

!% 

O W  

PI - 

86 
60 
57 
8 

58 
44 

75 
39 
40 
38 
59 
78 
- 

.& 
8 
d .E! 
B 
3 
0-10, 

- 

5 
6 

10 
5 
7 

3 
7 
7 
7 
6 
4 

2 
-_ 
&.-e 
413. 9 
29. n 
2s. I 
11.9 
23.6 
24.0 

. . . . .  .- 

Gr.+ 
n. A 
0.3 
0. 1 ..... 

..... 

..... 

Gr.s.1 Gr.-c. Gr.-e 
...... ! ...... 275 
...... I ...... 196 

Gr.-e.l Or.+ 
45.2 45.5 

191:. 
NOV. 1-10.. ............................... .......... 

11-20.. .............................. .......... 
Dec. 1-10 ................................ 4 47 ............ i ...... I 0 .5  : 3.2 

11-20 ................................. 4 43 ............ I ...... 1.3 9.1 

2i-m ................................. ............ 

21-31 ................................. 4 43 ............ j ...... I 1.1 I 7.3 

...... i ...... ::::::I ...... 1 ... 
1.41 9.6  19.8 
1.4 li. 1 13.4 
1.9 I s.4 ~ 1i.s 
3.3 1111.2 17.4  
6. 1 I l A . ?  ! "I: 3 
S. 3 I '13.2 I so: 8 

I ,  

I 
21.3 1 S.7 
l2.Y 6.1 
13.7 i .8 
l i .3  10.5 
23.4 15 5 
32.6 I 19: 4 

................................. ...... 
1915. 

................................. ...... Jan. 1-10 

21-31 ................................. 
11-2n 

11-20.. ............................... , 5 23 ..... 0.3 
21-28.. .............................. ... ... .i 0. ti 

Feb. 1-10 5 1" ...... ................................. 

..... 190 
0.1 113 

148 
0.3 ...... I ...... 159 
0.4 ...... ...... 232 

...... ...... 

T.~BLE 3.-Rndinliw cxtrme8 at Tnshingtnn,  I J .  C. 
[Graniralories per square centlmeter of horizontal surface.] ' 

~ .... ........ I Sun's 
mean 

Maximum. Mini- 
mum. 

Derade. 
mean i zenitli i 

i 

_ -  - 

Per day 

- 
Per da] 

Qr.-cal. 
54 
64 
64 
69 
69: 
731 
711 
671 
74 
7;. 
69! 
761 
74: 
611 
72: 
09: 
67l 
641 e: 
504 
53( 
48! 
491 
41; 
354 
366 
333 
317 

- 

;E 

358 
217 
343 
379 
417 
457 
467 
567 
559 
542 
5i0 

301 
26s 
267 
145 
260 
264 

?42 
244 
287 
341) 
a w  

-- .- ............. 

Per mu 
Ute .  Per hou per day. 

Gr-cal. 
166 
46 

320 
64 
04 
60 

237 
552 
416 
112 
1 s  
357 
335 
328 
331 
2s 
336 
I 

217 
165 
239 
73 

107 
a5 
37 
41 
11 

148 
19 
16 

51 
&I 
41 

185 
65 
23 
w) 
43 
69 

11s 
59 

172 
19 

13a 
20 
34 
4a 

92 
24 
49 

62 
?R 

0 ,  

19 42 
?2 01 
24 5 i  
2s ?ti 
31 13 
:<ti Iw) 
39 54 
43 415 
4i 32 
51 17 
54 4 1  
57 2% 
59 42 
lil 1s 
62 17 

61 29 
59 59 
67 41 
54 41i 
51 31 
45 19 
44 54 
40 59 
36 46 
32 4S 
3 ne 
25 4 1  
22 xs 
20 n2 
17 4 i  
16 22 
15 31; 
15 31 
16 os 
17 24 
19 %3 
21 57 
24 I 
28 21 
32 n7 
36 -55 
39 47 
43 42 
47 27 
51 17 

59 40 
61 16 
62 08 
62 15 

e io 

E E 

61 30 
60 01 
57 44 
5 4 5 0  
51 3fi 
45 24 

e ,  

45 M 
41 05 
36 51 
32 53 
29 12 
25 46 
22 42 
211 05 
1; 49 
16 23 
15 36 
15 31 

17 I_ 

19 m 
21 53 
94 48 
2s lli 
32 02 
35 4Y 
39 42 
43 34 
47 23 
51 13 
54 32 
57 20 
59 37 
61 14 
fi2 IM 
li? 15 

16 !I: 

Gr.-eal 
1.31 
1. Gi 
1.6 
1.5 
1.7, 
1.7 
1.71 
1.5: 
1. w 
1.6: 
1.3 
1. 
1. I .  

1. I 
1.6: 
1. cr 
1.7( 
1. I3 
1.4: 
1.41 
1.3: 
1.31 
1.2; 
1.14 
1. I( 
1. (14 
1.M 
O.!E 
0. S$ 
1.13 

1.05 
0.53 
1.04 
1. 12 
1.06 
1. 29 
1.29 
1.38 
1.43 
1.46 
1.42 

1. U7 
0.94 
0. s3 
0.64 

0. SS 
0.90 

0.76 
0.74 

1.04 
1.1n 
1.21 

n. 66 

Q r . 4 .  
77. ( 
87.; 
86. I 
90. i 
8s. t 
90. i 
87. : 
81. i 
85. ! 
90. I 
90. ( 
87.4 
s5. E 
85.4 
87.8 
M. e 
M. 1 
82. 0 
w. 9 
7i. 0 
53.4 
72.1 
il. 0 
66.1 
56.0 
611. IJ 
5.4. s 
52.0 
43. I I  
52. s 

M. 9 
54.2 
m. B 

a1.2 
67.7 

8 %  1 ,,.s 
d8.S 

42. 6 

21.9 

"0.3 -- -- 

51. 8 
48.5 
4 i .  0 
33. 8 
46.3 
4% 6 

4 . 9  

-50. 4 

56.2 
14.1 
70.4 

43. ! 

Gr.-cal. ' Gr.-cal. 
1.5- s2.3 
1.5: S0.G 
1.5: $1.4 
1.4; w.3 
1.3. 75. ti 

li7.9 
73.2 
64.: 
59. I 
Go. 4 
50. s 
415.2 
43.1 
43. i 
35.9 
4s. R 

i 1001). 
July 24-31 ........................ 
Aug. 1-10 ........................ 

11-20.. ..................... .! 
21-31 ........................ ! 

Sept. 1-10 ........................ 
11-20. ........................ 
21-30.. ...................... 

Oct. 1-10. ....................... 
11-20.. ....................... i 2131 ......................... 

Nov. 1-10.. .................... . . I  
11-20. ....................... 
21 30 ........................ 

Der. 1-10 ........................ 
11-20.. ...................... 
21-31.. ...................... 

I 

1.3; 
1.31 
1.2: 
1.1- 
1.0: 
0. s< 
0. c' 
0. 9. 
0.7! 
0. i: n. SI 

n. SI 
0.3: 
1.M 
1.01 
1.14 
1.2 
1. li 

1.X 
1.4s 
1.W 
1.57 
1.W 
1.7; 
1.58 
1.li.l 
1.55 
1.51 
1.51 
1.43 
1.4s 
1.45 
1.36 
1.29 
1.29 
1.28 
1.14 
1. on 
1.30 
1.27 
1.13 
0.07 
1.13 

0. 51 

1.02 
1.21 
1.00 
1.22 
1.211 
1.25 

....... 

....... 

n. SD 

i ....................... 
191n. 

Jan. 1-10. 
11-20.. ...................... 
21-31 ........................ 

Feb. 1-10.. ...................... 
ll-zo-. ...................... 
21-28.. ...................... 

Mar. 1-10 ........................ 
11-20.. ...................... 
21-31 ........................ 

Apr. 1-10.. ...................... 
11-20.. ...................... 
91-30 ........................ 

May 1-10 ........................ 
11-20.. ...................... 
21-31 ........................ 

June 1-10 ........................ 
ll- ?o ........................ 
21-30 ........................ 

July 1-10 ........................ 
11-20.. ...................... 
2131.. ...................... 

Aug. 1-10 ........................ 
11-20.. 
21-31 

11-20.. ...................... 

11-20.. ...................... 
21-31.. ...................... 
11-20 ...................... .., 
21-30. 

11-20 ........................ 
21-31.. ...................... 

...................... i 
1 

........................ 
Sept. 1-10.. ...................... 

Oct. 1-10 

Nov. 1-10.. 

...................... ........................ 213n.. 

...................... 

1 
1 

....................... ...................... Dw. 1-10.. 

........................ 1911. 

...................... Jan. 1-10 
11-20.. 
21-31.. ...................... 

Feb. 1-10.. ...................... 
11-10. ....................... 

i 21-2s.. ...................... 

......... I.. ....... ........ ! 

54 39 
57 27 
59 42 
61 1s 
62 11 
15% 17 

l!ll5. 
29 ! .l;ill. 1-111 ........................ 
41 ' 11- 20 ........................ 
36 .: 5131 ........................ 
33 ~el-8. 1-10 ........................ 
lti I, 11-a1 ........................ 

:?l-?S. ....................... 294 ' 
1 :  

K l  32 
ti1 03 
57 46 
54 52 
51 29 
1% 25 

M. n 
54.9 
57.3 
63.6 
67.2 
i3. i 
- 

4.1s , 
I 
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Jan . 1 ................................... 
2 ................................... 
3 ................................... 
4 ................................... 
5 ................................... 
6 ................................... 
7 ................................... 
8 ................................... 
9 ................................... 

10 ................................... 
11 ................................... 
12 ................................... 
13 ................................... 
14 ................................... 
15 ................................... 
16 ................................... 
17 ................................... 
18 ................................... 
19 ................................... 

MONTHLY WEATHER REVIEW . 
TABLE 4.-Daily nornials and departures of solar and sky radiation . 

[Gram-calorles per square centhetar of horizontal surface.] 

CJr.-cal. 
1M 
161 
164 
164 
104 
165 
165 
I66 
166 
167 

167 
168 
lrls 
169 
170 
172 
174 
176 
178 

MARCH. 1915 

................................... 
23 ................................... 
24 ................................... 
25 ................................... 
26 ................................... 
27 ................................... arc ................................... 
29 ................................... 

Daily departures . 

1s4 
Is6 
1Sn 
191 
194 
196 
IN 
L ?  

Total ems8 or d & h c y  since 1st of month . 

Decade departure ................ 
21 ................................... 
22 ................................... 
23 ................................... 
24 ................................... 
25 ................................... as ................................... 
27 ................................... 
29 ................................... as ................................... 

. 
Wash- 
ngton . 

I 

. 
Wash- 
ington . 

1916 

.. 

Washlugtoll, D . C . Daily 
normal . Washington. D . C . 

1912 

.... 

1912 

~- 
1914 

. 
1914 

. . . . . . .  

lYl0 ; 1911 1913 

....... 

1910 

....... 

1911 1913 1915 

Gr.-Eal. i fJr.-cui. 

-133 * 108 
63 

122 
117 * 41 
s3 

173 

Dr.-cal. 
- 8  

33 - 91 
I8 
64 
61 

132 
-115 

192 
166 

. 31 
- 8 4  *- 6 

t- 16 
t- 74 
t- 1 *e 
- 5  

11 
4 

161 
113 
65 
49 
10 

-144) 
4 
8 

-159 . 96 
54 

....... , 

....... 

....... 
78 . 27 
54 

159 
124 
148 
129 
laS 
93 

134 

136 
. 57 

161 
25 

-195 . 26 
t- 3 -m 

3fl 
-144 

, ....... 
-2Gl 

95 
167 
. 44 
. 48 
-347 

M * 96 
. 34 

, ....... 
........ 

Or.-cal. 
66 
ljl 

-106 
79 - 15 
. 17 
-119 
-107 

96 . 12 

. 18 
-118 

81 
54 

. 74 . 24 
-65 

fs . 16 

33 
96 
. 91 
-161 

57 
67 

-169 
48 

-128 
gs 
. 12 

ro 

........ 

........ 

........ 
115 
107 

-184 
. 49 

117 
128 
112 . 14 
53 
54 

-124 
103 
13 
lo? 
fK 
. 1m 
-11$ 

104 
52 
. 15c 

-la 
-17C 

61 
. - 6  

50 

t-221 
+5f  

........ 

*- 

........ 

........ 

........ 

Qr.-cd. 
3u 

- 5 8  
-152 -m - 9s 

100 . 67 
29 

- 7 2  
34 

34 
93 * 81 * 119 
16 

- 7 9  . 71 
30 . 42 
. 1s 

63 
. 39 

79 
-110 

.5n 
$3 
21 
13 
I 

- 2 9  
- 9 3  

....... 

, ....... 
, ....... 

1% 
134 

- 4  
95 

-133 
-204 

104 
139 
166 . 130 

69 
95 

-161 * 107 * 141 
*80 
* 6  

-140 
-m 
-162 

193 
-48 
-20.5 

234 * 139 
185 
113 . 74 

........ 

........ 

........ 

Or.-cal. 
41 

- 1  
53 - 67 
55 

- 7 3  
72 
76 
41 
59 

87 
144 
76 *- 80 
61 

-134 
-144 
-102 
- 5 i  

2 
-G3 
-125 
-128 
-65 

65 
-46 
-128 

87 
37 
. 158 

48 

........ 

........ 

........ 
-1W 
-163 
-165 

42 
-155 
. 76 
*-M 

- 1  
94 
9t 

74 
-1E 
-154 
-141 . 1Iu - s  

l i  
10i 
81 

;r.-cal. - 12 
. 75 
-135 . 52 
-199 
-310 
-306 
-225 
-141 . 22 

0 . 37 
-148 
-295 
-196 
- 8 4  
-163 
-247 -m 
-106 
-144 
-331 
-345 
-265 
-373 
-265 
-359 
-m7 
-644 
-754 
-769 
-915 
-749 
-915 

92 

83 
201 
261 
803 
425 
449 
232 
341 

146 
176 
200 
301 
239 
294 
218 
323 
427 
357 

16 
181 
1% 
185 
72 

339 
a02 
3% 
154 

-203 
-761 

im 

....... 

;r.cal. 
-135 
-259 
-393 
-2% 
-221 
- 9 9  

18 
59 

142 
315 

2so 
153 
55 
1s 

- 5 9  
66 - 11 
79 

195 
230 
. 76 

169 
21 

181 
331 
464 
414 
446 
595 
455 
587 
558 
319 
558 

-126 
-202 . 42 
- 3  

117 
- 6 8  

56 
-145 
-310 
-147 

10 
182 
248 
150 

-88 
-194 
-343 
-6Ml 
-714 
-864 
-717 
-720 
-650 
-336 
-257 
- 5 0  

148 
316 
305 

1, 169 
863 

........ 

Ur.-cal. 
- 8  

25 
- G G  - 4s 

I6 
77 

209 
94 

286 
453 

421 
335 
331 
315 
241 
240 
283 
278 
289 
m 
. 159 

454 
567 
6.52 
701 
720 
580 
581 
592 
433 
337 
391 
98 

391 

78 
51 

105 
264 
888 
536 
665 
773 
868 

1, m 
1. 13t 
LOX 
1.24C 
1. 26: 
1.065 
1. 041 
1.m 

8% m 
724 

-27t 
4 1  
55t 
7?2 
6E1 
683 
38f 
43t 
634 
5a 

-224 
891 

9 r . 4 .  
66 

1-27 
21 

100 
85 
68 - 51 

-158 . 63 
. 74 

. 92 
-210 
-129 
. 75 . 15 
-89 
-113 
-178 
-113 
-139 
. 55 
- 9 6  

0 . 91 
-252 
-195 
-1M 
-277 
-229 
-355 ..w 
-278 
-149 
-27s 

115 
222 
38 
87 

201 
332 
444 
430 
483 
537 

413 
516 
639 
741 
831 
728 
610 
714 
766 
616 
79 

496 
326 
387 
378 

350 
132 
188 

428 

........ 
-428 
. 90 

3r.-cal. 
30 

- 2s 
-160 
-300 
-398 
-398 
-365 
-336 
-408 
-374 

-340 
-248 
-164 
. 45 . 29 
-10s 
-179 
-149 . 191 
-339 

165 
-146 
. 185 
-113 
-223 
-1i3 
-&I . 59 
- 4 6  

43 
14 

- 7 9  
130 

- 7 9  

128 
262 
258 
353 
221 

17 
121 
260 
425 
?86 

355 
450 
‘189 
398 
517 
617 
62.3 
483 
277 
125 

-161 
318 
270 
fi5 

339 
4% 
613 
726 
(iM 

527 
573 

, ....... 

!Jr.-cal. 
41 
40 
!Ki 
26 
81 
8 

80 
156 
197 
a56 

169 
25 

101 
15 
76 

124 

. 1 5 4  

. 2 5 8  

. 3 4 0  

. 5 9 6  

.33R . II 

. 70c1 

. 8 3 3  

. 7 4 6  

. 7 0 9  
- 8 6 5  
. 5 2 5  
. 865 

. 180 . 343 . 510 

. 468 
-62.5 - m  . 158 
. 557 . 763 
. 667 

- i n  

. w s 
-147 
-111 

4 
81 
Iw 

119 

22 
. 37 
-111 
-14i 

99 
t 112 
. 79 
- M  

38 
43 

-165 
. 14 
t w  
. 10s 

65 
. 71 
. 14s 
-15’1 

*- 15 
-146 

......... 

- t in 

........ I 

........ , 
* 92 

98 
-107 

118 
60 

t 42 
1 2  
22 

*-215 . 1m 
-195 

30 
24 

101 
t- 6? 

55 . 75 
104 
104 

t- 70 

*-176 
15 *- 11 

-113 
167 
*63 
*26 

1-174 

........ 

........ 

........ 

. 35 
-127 . 9s . 37 . 77 

125 
. 77 

90 
116 
44 

. 70 
-14s 

1 Iv) 

133 

34 
147 
. 137 

139 
. 39 

........ 

1 .n 
. .m 

........ 

........ 
-126 . 76 

180 
39 

120 
-185 

124 
-103 
-163 

163 

157 
172 

-236 
-106 
-148 
.-258 
-114 
-150 

144 
1 70 

t 214 
ta 

t 3 7  

t- 11 

. tz 

........ 

1 ;: 
........ 
........ 

...... 
208 
212 
216 
220 
224 
2% 
233 
236 
240 
244 

?48 
252 
q a  
260 
263 
267 
370 
-274 
377 
280 

... 

. 5 9 3  

. 7 5 8  

. 9 1 2  
-1053 ’ 

-1:317 
.l, 315 
.1. 187 
.l, 080 
. 9 9 1  

-1’239 

-324 
. 9 1 6  . [UB 
- 5 8 4  
-1.115 
.l. 211 
-1a3 

- m  

101 
. 1, 755 

-1:033 

......... 

.. 
7! 
6; 

.-s: 
-231 
- 9 t  

1% 
E4 

14: ........ 
........ Decade departure ........................ 

Total excws or defielencyshce fIrst of year .......... .................. .................. 
! 

t Estimated lrom sunshine record . * Partly estlmated lrom sunshine record . 
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MONTHL17 WEATHER REVIEW. 
TABLE 4.-Daily normals and departurea of solar and sky mdktion-Continued. 

* 104 
-3s 
-91 

S9 
273 
233 
174 
117 

107 

J ................................... 
6.. ................................. 
7. .................................. 
8.. ................................. 
9.. ................................. 

11 ................................... 
12.. ................................. 
13.. ................................. 

. 10 ................................... 

Totsl excess or deficiency since flrst of month. 

318 
321 
3% 
325 
328 
330 

332 
335 
33i 

Daily departures. 

25. .................................. 
I. .................................. 
27.. ................................. 
28.. ................................. 
29. .................................. a. .................................. 
31.. ................................. 

Month and day. 

362 
36.4 
366 
3 s  
370 
372 
374 

Washilyton, D. C. Mount Weather, Va. Washiton, D. C. Mount Weather, Va. 

I 
1911 ' 1912 

I 11313 1914 1910 1911 1913 1914 1910 
-- - 

1912 

Gr.-cul. 
*117 

61 
- 44 
-1Y1 

54 
-195 

61 
-203 
-35 

13i 

76 
-293 
-s4 

60 
-294 

49 
222 
95 
!m 
s 

*-255 
11 
5 

-2!)l 
S9 

166 
3s 

- gi - 69 
179 
1 4  

........ 

Qr.-caI. 
-1.13 

130 
Q4 

-144 
105 
8 i  

1.50 
-21 

1 
-239 

-5; 
42 

-2% 
-218 
- lS i  
-87 
1SG 
1 75 
aj 

-7 

-1% 

-96 
-16ti 

i 4  
201 
16tZ 

-62 
i 0  

.......... 
1% 

- 270 

.......... 

.......... 
136 
-1 

9s 
- lo5 

34s 
-27 
225 
307 
M 

-116 

-335 
-330 
-2.56 
-345 
-301 
-147 * 23s 
I56 
21 

287 
......... 

Gr.-cal. 
-165 
-48 * 161 
95 

-245 
-325 

$7 
59 
SS 

1so 

-242 
243 
103 
94 * 125 * 46 
65 - 43 

-92 
29 

.......... 

Gr.401. 
-191 
-362 
-474 
-402 
-381 
-324 
-170 
-101 
-83 

-381 

.......... ......... ......... ......... ......... 
......... 
......... ......... ......... ......... 
......... 
......... ......... ......... ......... ......... ......... ......... ......... 

2 
-37 
-34 

......... 

......... 
37 

148 
-79 

-176 
-14.2 
-1% 
-327 

- lo5 
92 

213 
-33 
190 
429 
558 
03i  
259 
228 

44 - 16 
- 108 
-2Eo 
-38 - 62 

-323 
-266 
-11Y 
-210 
-1% 
-231 
-9s 
-82 

-- 059 

-1113 

Gr.<al. 
45 
44 

216 
66 

294 
,237 

95 
112 
323 
47; 

Gr.-wl. 
Ili 
l i s  
134 

-57 
-3 

-198 
-137 

-441 

-365 
-4557 
-id1 
-6Sl 
-975 
-9% 
-iM 
--&XI 
-519 
-511 
- 70 

-it% 
-i55 
-is0 

-1,041 
-952 
- 7 s  
-745 
-831 
-9w 
-741 
-.5.w 
-45 
33.5 

33 - 161 
-125 

34 
130 
166 
-6 
84 
123 
s8 

257 
369 
193 

-15 
4 

-100 
-464 
-781 
-910 
-9zti 

-1,014 

-ua 
-578 

.......... .......... ......... .......... .......... 

Gr.-wl. 
-143 - 13 

81 
-63 

42 
109 
185 
244 
245 

6 

-51 
-9 

-294 
-512 
-m - 786 
-800 
-425 

-337 
-331 
-533 
-367 
-345 
-441 
--go7 
-Si7 -Lw 
-602 
-436 
-49s 
-4% 
-91 

-518 

136 
73 

1 71 
66 

314 
287 
512 
i l 9  
i i 3  
657 

302 
-28 

-284 
-ma 
-980 

-1,077 
-E39 
--893 
-662 
-395 

-1,052 
-116 

76 
195 
293 
369 
359 - 18 

-120 
-311 - 1w 

292 
-641 

-330 

C?r.-ca.l. 
-165 
-213 
-52 
43 

-a2 
-437 
-340 
-281 
-183 - 13 

-2.55 - 12 
96 

1W 
315 
361 
4% 
383 
3 1  
320 
333 

Qr.-cul. - 191 
-171 
-112 

21 
57 

154 
69 
1s 

-2i8 

7a 

Gr.-cal. 
t 4 5  I - 
ly; ! 

-150 
2% 

*-57 
-142 

17 
211 
154 

221 
*61 

-229 
-233 

I09 
m 
191 

-214 
-3ll.i 

179 

.......... .......... .......... 

.......... 

.......... 

.......... .......... .......... .......... 
80 

iM 
864 
972 

1,254 
1,456 
1,487 
1,466 
1,623 
],si3 
1.5W 
1 ~ fhqs 

1.131 
2,551 

.......... .......... 
* 121 

5 i  
54 * 17s 

149 
-31 
-5 

* - E O  
-266 
-212 

I 1  

233 
74 

10S 
'?E2 
203 

-19 
9 

157 
-50 * li 

13s 

.......... 

.......... 

.......... .......... 

.......... 

.......... .......... .......... 
2 

-39 
3 

-64 
829 

-283 
-540 
-m 
-657 
-580 
-380 
-325 
-668 
-525 
-280 

-m 
32 

271 
218 

-121 
-478 
-394 
-243 
-117 
-444 
-164 
-194 
-11 

62 
45 

-338 
-423 
-265 
-143 
-190 
-368 

76 
461 

.......... .......... ........... ......... 
......... 
-2s 
-257 
-140 

23 * 71 
24% 
56 

-343 
143 
245 

.......... .......... .......... 
37 

111 *-2n 
*-97 

34 
-44 

-141 
234 
-2 
197 

* 107 
274 

- 4 2 1  
-329 
-292 

214 
-215 
- 2 8  
-20 
292 

33 
-194 

36 
1% 
96 
36 

-1i2 
YO 

13Y 
-135 

107 
381 
60 

--269 
-561 
-34i 
-562 
-s'45 
-865 
-573 

-31 
- 3 4  
-2211 - 5.45 
- 873 
-521 - 18s 
-223 
-504 
-663 
-90 

121 
-240 
2 1  
a39 
129 

-308 
-31 

- 1 s  
-lW 

P 

210 
89 
45 

-316 - 12s 
152 
33 

*265 
-2s1 
--159 

169 
132 

-197 
-207 

19 
-104 * -364 
-317 
-129 - 16 

77 
235 
239 

-53 
-339 
-35s * &5 * 151 

128 
-327 

........... ........... .......... 
250 
1s 
73 

- 17 
-353 
-%I 

158 
123 

-56 - 169 

-244 
222 

-24 
-260 

.U 

279 * 192 
119 

i 7  
-10 : 

-377 
-102 I 

*-191 : 
20s 

a7 

-m 
-947 

-1,WS 
-Y4Y 
-671; 
-444 
-270 
- I53 

-7  
- 1 O i  

556 
2,444 

........... ........... ........... ........... I ........... 1 ........... ........... .......... .......... I .......... , 

.......... , ........... .......... .......... .......... 
................................... 
..........I ............ ~ ............ 

I 

........... ..........I 
* Partly estimated ltom sunshine record. t Estimated from sunshino record. 
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TABLE 4.-Daily normnls nnd dcpnrtwres of s o h  and .Y ky rrrd..tioa..Continued . 

MARCH. 1915 

Daily departures . Total excess m deficiency sike flrst of month . 

Washington. D . C'. Mount Weather . Va . Washinflon. D . C . Mount Weather . Va . Month and day . 
Daily 

normals . 
1910 

. 

Gr.sa1. 
71 

-119 . i? 

1911 1913 1 1913 1910 1911 1912 1913 1914 
. -. .. 

Gr.sal. 
92 

306 
361 
334 
-11 
-47 

' 1  

1911 

Gr.-cd. 
- L? 
151 
79 

131 
1 i 6  
194 

Gr.sn7. * Q? 
''1; * 54 
-3 

-345 
*-3ti 

4s 
-272 

* 5 i  
-112 

35 
D 

-3% 
94 
G9 

166 
94 

13 
151 
ina 

.......... 
M 
33 
?yl 
i s  
2$ 

-3 
-1i5 - ?S 
-60 
196 

.. 
' I  

.......... 

&.<ai. 
il 

- 4 s  
-1m 
-11: . .  

sns 
3i5 
151 

211 
160 

-a?; 
-556 
-4i3 
-4sO 
-3s9 
-300 
- Lw 
-25 
1 .s3 

1 
- 159 
-1li 
-104 
- 1Si 
-131 
-345 
-420 
-345 
-150 
-39 

-191 

-231 
-1.089 

-1i3 
-59 

-435 
-253 
-i3 . Gi6 
-23 
-3i9 
-i3 

-1.117 

.l. 362 

.? . 016 
-2.157 
-2.40.1 

-2.496 
.? . 643 
.2 . R15 
-2,.55i 
.l. 440 
.2. 3 m  
.? . ?o? 
.? . 071 
-1.991; 
-1.919 
.I. 547 
-1.W 
-1.W6 
.l. 747 
-1.030 

937 
.2, 719 

. 230 

.I . .n~ 

-2.504 

Gr.-cnr. 
-3 
131 
210 
241 
817 

Gr.snl. 
.......... 
.......... 
.......... .......... 
.......... .......... .......... 
.......... .......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... 
.......... - 163 

-44 
55 

1 i s  

Gr.-cal. 
136 
264 
375 
436 
495 
413 
232 
399 
426 
A?6 

Gr.-car. 
19-1 
499 
504 
508 
514 
51s 

May 1 ................................. 
? ................................. 
3 ................................. 
4 ................................. 
5 ................................. 
6 ................................. 
8 ................................. 
9 ................................. 

10 ................................. 

,..... ............................ 

........... ...........I 

...........I 

........... 

........... 

........... I 

........... i ........... 

........... 

........... 
I 

5 
192 
231 
6: 

-224 
-122 

131 

-:;si 
-331 

91 w 
??o 
55 

20s 
-1S3 

-11s 
13 * w = 56 

21 4 
*-is 

75 
1% 
111 

-152 
-39 

s5 .. 

....... 

....... 

. 8? 
-1s1 

1 6 i  
2 i  
?on 
3 3  
1 it1 

-?4 
-333 
-145 
-336 
-449 
*-92 

150 
. 3s 

-50 
- 2 3  
-45i  
-?11 

I?? 
52 
. 4 2 9  
-339 

1 
-1;s 

229 

...... 

...... , 

-271 
-214 
-326 

11 ................................. 
13 ................................. 
13 ................................. 
14 ................................. 
15 ................................. 
16 ................................. 
1; ................................. 
18 ................................. 
19 ................................. 
20 ................................. 

Deeade depart.ur e .............. 
11 ................................ 
22 ................................. 
23 ................................ 
24 ................................ 
25 ................................. 
26 .................................. 
27 ................................. 
?fi ................................. 
29 .................................. 
so ............................. : ... 
81 ................................. 

Decade departure .............. 
Total excess or deficiency since Rrst o l  year 

June 1 ................................. 
2 ................................. 
3 ................................. 
1 ................................. 
5 ................................. 
6 ................................. 
7 ................................. 
s ................................. 
9 ................................. 

10 ................................. 
I1 ................................. 
12 ................................. 
13 ................................. 
I 4  ................................. 
15 ................................. 
16 ................................. 
17 ................................ 
1s ................................. 
19 ................................. 
20 ................................. 

Decade depmture ............. 
21 ................................. 
22 ................................. 
D ................................. 
24 ................................. 
35 ................................. 
26 ................................. 
27 ................................. xj ................................. 
28 ................................. 
30 ................................. 

Dwade departure ............. 
Totalexcess or deQcknayslnre first of year 

Sl i 
851 aw 

1. W 
1.164 
1. 19s 
1. ?1S 
1. 254 
1.37.5 
1. 454 

185 

S2.S 
9% 
9i4 
641 
496  
?W 

-1s 
-281 
-131 
-169 
-795 
-2l9 
-442 
-699 
.l. 110 

-flSs 
-936 

-1.36 
.l. 704 
.l. iO3 
.l. ssl 
-1.852 
.l. 483 
.2. 273 

-Z91 
-192 
-544 
-450 
-3.5 
-216 

51 

308 
634 
396 
4% 
488 
567 
595 
6 2  
649 
474 
446 
386 
5 8  
214 

1. 043 

-121 

m 

. . . . . . . .  

........... 

.......... 

.......... I 

.......... 
-1 li? 

1% 
9 i  

1?3 
.......... 

532 
SS2 . 1.3" 
533 
53? 
531 
531 
s11 
530 
530 

r . 1 

531 
.......... 
.......... 

530 
S 1  
SB 
529 
52s 
5'2s 
5? i  

' 52 i  
S?8 
S25 

52% 
524 
5?4 
523 
5z3 
522 
533 
5.22 
522 
S33 

5 3  
523 
5% 
5 3  
923 
S?4 
524 
521 
524 
524 

.......... 

... ... ...... .... 

.... 

.......... 
B; 

1% 
1 25 

-11; 
1s * 62 
15; 
lia 
1 Q.1 
154 

-IN 

116 
I l l 1  ... 

( 1  
.. 
. ss 
102 
131 

-35 
-21s 

. I4 
1 i R  

.......... 1. 075 
4.973 

244 
430 
391 
485 
343 

- i 4  
-3i6 
-6s0 
-492 
-350 

- 3m 
-31 
-393 
-430 
-3ifi 
-352 
- 4 i l  
-mi 
-73s 
-561 
-211 
-31s 
-123 
-112 . 2i 
-ZY 
-265 
-?36 
-8s 
137 
Si3 
934 

5. 346 

414 .......... 
.......... .......... ........... .......... 

-172 
113 

- 4 l i  
223 

4 i  
.w 

209 
-344 
-304 

-?45 .. 3 4 0  
-:;14 
-141 
-24i 

*'-lo0 
s 

-1 li 
2s 
54 

167 
1 AS * 131 * i 9  

1 72 
--?.A 
-i3 
109 
117 

-4in 

.......... 

I- ., 

-143 
1Si 
13s 

-?49 
159 
130 
118 

-1i 
-114 

2s 

94 
6 i  

1 S i  
. 130 

244 * 1S6 
-50 

45 
. 5;3 

-416 
-SO? 

*.3 04 
1 ss 
1 $2 

67 

-130 
-37 
94 
2.1 

-119 
-x i4  

A i  
l 7 i  

2n 

.......... 

159 
* A I  
IM1 

-61 
79 

?.I 
221 
14s 

115 
132 

4 
-39 
-43P 
-21s * 4 2  
-1415 

94 

-in1 

isn 

-330 

w m 
35 

-116 
1 7' 
10.4 

-1;; 
11 
?6n 
3 9  

-142 
15 

163 
.-I 
63 
a23 
335 
318 
m 
232 

103 
241 
16s 
1 ?? 
in1 -41  
96 234 
22 1 i o  

I s 2  I AS 

* 4  ~ 381 
*11s ' -94 

805 
1.097 

m3 
3 i0 
152 
1% 

-26 
-356 
-262 

I .  in1 

326 
39.3 
580 
150 
106 
343 
513 
801 
507 
7R9 
536 
517 
530 
441 
550 
549 
5h3 
394 
436 
397 
e32 

-136 
1. 675 

-1.082 1.157 ...........I.......... . 
343 
195 
11 
39 

-166 
. 29 

33 
11s 
'''5 
2% 

91 
2: 

I 
6S * -21s 

-39 
. 2s2 
-2{6 

109 
-4O? 

* -ti5 n9 
-313 I -307 
-45? .. $6 
-157 ... 101; 

-171 
-14: 

. i ?  
-m 
-3?9 
-611 
4 4 i  
- i3S 

-1,l.lO 
-878 

-1 m 

........... 

;:% 
1.156 
999 
79s 
513 
521 

-4m 
500 
592 

-201 -1 
-2s5 -16 

-32 -6s 
71 

1'3 

S I  -139 

ii I ..................... 
.......... I ........... . . . 

...................... 
-1.394 
-1.681 

.......... 

.......... ........... 
........... ..... - . 

* Partly estimated from sunshine record . 
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534 
525 
525 
535 
525 
525 
524 
5?4 
523 
5 2  

MONTHLY WEATHER REVIEW. 

TABLE 4.-Dnily i t o w l s  n~rd dfpartures of solrrr niid sky rndiation --Continued. 

Gr.sn1. 
......... 
......... 
......... 
......... 
......... 
......... 
......... 
......... ......... ......... 

109 

522 
521 
530 
5% 
519 
51s 
51; 
518 
514 
513 

......... 

......... ......... 

......... 

......... 

......... 

......... 

.__ I . .  ... 

......... 

......... 

511 
510 
508 
5oa 
a5 

491, 407 
495 
494 

501 503 

......... 

......... 

......... 
I12 
IC1 
85 
3 

1?5 
60 

-79 
--49 

15 ................................... 
18 ................................... 
1; ................................... 
18 ................................... 
19 ................................... 
3 ................................... 

Decade departure.. 

459 -317 
456 -183 
454 9 
451 -1% 
449 S9 
446 82 

................................ 

- 
Total excess nr deficiency since first. of month. Daily departures. 

-- -_ 
Washington, D. C. Mouut Weather. Va. Mnunt Wenther, \-:I. Month and day. Washington. D. (1. 

1911 

-- 
1913 

- 
1914 

.......... 

1911 

-- 
1910 I912 1913 1913 

. 

Gr.-cal. 
-147 

m 
115 
24 
78 

1% 
RR 

1914 
.- 

Gr.-cal. 
-350 
- 3 5  
-9li 

-4% 
- t;s4 
-SIX 
-940 
-96i 
-s.w 
-R13 

- 6 8  
-5711 
-.w 

-1.041 
-1.2S9 
-l,?i? 
-1.3; 
-1.231 
-1. (1% -m 
- 65 

- r;w 
-617 
-710 
-912 

--1.0?3 
-S93 -w -w 

--_ 
- , a i 3  

4 0 5  
-640 
238 

1,035 

24 
-132 - 5s 
- 5.. 

-1i4 
-?i9 
-231 
-2ns - "?? 
- 3?? 

-417 

-501 
-495 
-444 
-377 
-29; - l&i 
-9s - 73 
249 

-1% 
-91 
-3 
-6.4 

-423 
-712 
-994 

-1.311 
- 1 . N  
-1.141 
-1.043 

-970 
-8 

-660 

__ 

Gr.-col. 
44 

-116 
-301 
-134 

1 4  
185 

-205 
4s 

124 
114 

'-21 
-16 
-3 
t 74 

?9 
-71 

-349 -.w1 
-6.9 
144 

Gr.-rol. 
197 
li? 

-1 

21s 
218 

-i?n 
-1R9 

12 
90 

s 
- 19' 

98 
- 3s 

25 
Ili 

*-I74 

Gr.-enl. 
54 

-3  
14s 
s7 

-1il 
I I ?  
I21 
163 

-273 * 3; 
SI 

-IS!> 
1 .is 

- 1.57 
- 191 

204 
-341 

fl 

RR 

. . . . . . .  
49 
s9 - 105 

-40 
Ifi1 
IS 
-R 
K 

- 4  

-- in1 
-57 

......... 

. . . . . . . .  

- I 4 4  
146 

4 i  
I7 

! l i  
-- 229 
-- 123 
- 95 

- - 1 3  
-1.5 

-1w 
-319 

*--293 
--174 - 35 

SS - 18 
-30 

-111 
1 ca 

137 
-293 

?S 
174 

19 

......... 

-- 
1 3  

1;4 

Gr.-rol. 
-14; 

- S i  
:is 
S2 

11;o 
318 
40(; 
4m 
639 
1;31 

l.SS 
R25 
s:7li 
, I , ?  

1;3t., 
3 3 i  
58" 
R" 2 

-309 
1 i 3  
21;4 
2% 

-.33 
- R j  
- 72 
120 
2% 
I25 
2ns 
120 

- 202 

- .  
730 
ein 

....... 
3!1 
5;  

--in 
117 
2G3 
1 i D  
1 P  
84 

-?nl 
-2E 

-244 
-272 
-4113 
-570 
-s35 
-515 
- Si5 
-x,3 
-G?2 
4 8 2  
-410 
-1;W 
-1X.l 
-Gag 
- 525 
-SI0 
-496 
-4M 
-4W 
-51s 
-4.w 
-584 

146 

Or.-ml. 
54 
51 

199 2w 
?25 
:13; 
4.55 
121 
34s %sa 
%I1 

432 
2 7.5 
81 

2% 
-50 
-50 

3s 
45 

-340 
I34 
3'23 
I18 
i8 
?39 
25; 
'349 
25s 
24s 
14; 
!xl 
45 

-1,591 

- 1 4 4  
? 

40 
57 

1.54 
- 75 

-1M 
-283 
-471 
-4s 
- 1 i X  
- 995 

-1.25s 
-1,41i? 
-1.495 
-1.40?1 
-1.127 
-1,457 
-1.51;S 
-1.405 
- 922 
-1.271 
-1.Pi3 
-1.4SS 
-1.4a0 
-1.2Sli 
-I,%? 
-1.zW3 
- L E 4  
-1.Ii0 
- 1.23; 
-1.1!14 

214 
-2.185 

.,-- - a  I 

- 

.................................... .................................... I July I 
2 
3 .................................... 
4 .................................... I 
5 I 
6. ................................... I , .................................... I 
8 .................................... i 
9 .................................... ! 

10 ....................................I I 

.................................... 

Or.-m . I Gr.-cnl. 
44 __ 72 

-373 
-..mi 
--443 
-25s 
-413 - 115 - 3 1  
-177 

Gr.-eal. 
*-3,w * 55 

109 
-3w 
-1W 
-17s 
- 7s 

:%-I 
4: 
4li 

134 
I IW 

- 230 
--'?.I1 
-.?IS 
-18 
- 25 

Bli 

151 

ln3 
125 
33 

-93 
-2o? 
-111 

130 
-3; 
1IW 
25 

11'5 

?nz 

........ 

. . . . . .  
........ 

24 
- 13.; 

74 
I1 

-111; 
-105 * 4s 

23 
-14 

-100 

-95 
-243 

159 
R 

51 
1;: 
>w 
132 
1X 
2li 

-115 
!I: 
.% 

- 1 4  
- 359 
--'Js9 
--1? 
-31; 

21 
149 
!I8 

....... 

....... 

....... 

:::::::::I 
......... 
......... I 
......... 
......... 
......... , I ......... 
......... 
......... 
....... 1 .......... 
......... 
......... ~ 

....... I 
......... 
......... I 

......... I 
I 
i 

........ , 
......... 

........ 

........ 
....... . i  
'.. " . ' I  ........ I 

I ........ 
....... 
........ 
........ i 
........ 
........ I 

93 
I ( @  
--R 

54 
I40 

I 1  
- 74 
-3? 
-din 
-34 

-299 
245 

-260 

-149 
91 

134 
- 431 
- 52 

13 
192 * Ilti 

*-Il l  
s3 

-SR 

...... 

....... 

...... 

:49 
1s 

- !li 
157 
141; 

--E4 
I9 

-114 
-2s5 
-71 

2s 

-144 
- 154 

35 
L ?  

-I% 
14 

0-59 

-7s 

- rn 
....... 

-1; 
55 

5 
I14 

15 
I 4  
10 
2li 

- 13% 
-214 
- 2.34 
-. I r n  
- 131 
- 3 2  
-.is1 
-852 

- 776 
- 599 
-551 
-3ill 
-34s 
- 1I:l; 

.-?7 
I:& 
2; 
171 
2??. 
193 
39n 

1.166 
-2,329 

- 92n 

.................................... I 1  i 
12 .................................... 
13 .................................... I 
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I  
15 .................................... I 
I6 ..................................... 
17 .................................... I 
1s ..................................... i 
19.. .................................. 

Decade depart.we.. .............. .' 
m......... ........................... I 

I. 

?P 
101 

--Is ! 
! ..... I ......... .... 

Decade departure 
Total QXCWSOr deficiencyslnce f i l3t .d year. 

t 3% 

182 
139 
93 

- 39 
144 
57 

l!Z 

1;: 

-317 

......... 

......... 
40 

11; 
-31; 
1 s  
141 
113 

-3i3 
98 

-143 

130 * 10 
- SS 

i 3  
-23? 
-125 
-290 
-7s 

-135 
126 

.so 

................................... I 21 .I 
23 .................................... 
?4.. 
25 
26 
?7 
?s 
?9. ................................... 
30 .................................... 
31 .................................... 

?3 .................................... I 
I 
I 
I 

.................................. 
..................................... .................................... 
.................................... 
.................................... 

-1, I 

11% 

168 , 

114 
-164 

s2 ' 

184 j 

.......... 

.......... 
i 

tal i 

...... 

....... 

....... 

....... -* 
, I  

'3 

- 52 
2.1 

3 1 1  
2.M 
321: 

193 
1Ml 

-- 132 
- 2s: 

- 79; 
- i S S  -mi 
-837 
-755 

-1.081 
- S i 4  
-374 
-191; 

4 4 
17 

19s 

s3 

33 1 
1. Dab 

331 

-d  

1 ns 

-cn4 

-., - I d  

-_ 
.,-., " l -  

- 

Aug. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  492 

4. .................................. I 481; 

? ................................... 4w 
3 ................................... 4,s 

j ................................... 484 

9 ................................... 474 

7 
8 

10 ................................... 4i? 

ti ................................... I . 483 ................................... ................................... 

......... * 77 
-75 
-4 

-50 
76 
S4 

122 
3 
it3 

.". 
-13, I 
-83 i - 99 

* 167 
45 

104 
121 

?Ix) 
-131 
- 16 
-117 
-34 
185 

-1il 

230 
2fLS 

- i n  

--I 

335 
345 
257 
3.0 
98 

-27 
-317 
-39.5 
- s.. 

-601 , 
--si 

-449 ' 
-494 : 
-381 I 
-[iili 
-ti35 
- im I 

- 41-15 

-s54 j 

-1 085 I 
-1:104 I 
-1,244 ! 

-839 ; 
I -3.513 

-132 
-17 
105 
55 
13 

-%.i 
41 

-s5 
-315 
-69 

-140 
......... 

194 
3ml 

s3 
-41  
4 2  

Pi 
122 - $2 

-343 
-3t2 

in1 

........ 
....... 
--_ 

.................. 
................... 

* Partly estimated from sunshine record. 
__-_- 

t Estimated from sunshine record. 



110 

Sept. 1 ................................... 
3 ................................... 
3 ................................... 
4 ................................... 
5 ................................... 
6 ................................... 
7 ................................... 
8 ................................... 
9 ................................... 

10 ................................... 
11 ................................... 
12 ................................... 
13 ................................... 
14 ................................... 
15 ................................... 
16 ................................... 
17 ................................... 
18 ................................... 
19 ................................... 
30 ................................... 

21 ................................... 
22 ................................... 
23 ................................... 
24 ................................... 
25 ................................... 
27 ................................... 
?8 ................................... 
30 ................................... 

Decade deptirture ......................... 

?(I ................................... 

3 ................................... I 
Decade depsrture ......................... 

Total excessor deficiency since flrst of year. 
.- ._ -- 

MONTHLY WEATHER REVIEW. 
TABLE 4.-Daily normals and departure8 of s o h  and 8ky radintion-continued. 

Gr.dl .  
Uti 
413 
411 
4as 
408 
403 
4ou 
3 s  
395 
393 

390 
3s7 
354 
XU 
379 
376 
374 
371 
3tLp 
366 

I 363 
aB0 
358 
355 
3.53 

317 

339 

350 

z: 
......... 

... 

MARCH, 1915 

Gr.4al. 
Iti9 

-214 
37 

169 
-16 

81 

- 
Total excess or deficiency since 6rst of month. 

Gr.-ml. 
3s 

-11 
-175 
-159 

36 
I 6s 

132 
1SY 

-7J 
-1% 

75 
139 
133 

*48 
-128 
-226 

-30" 
-2% 
-224 

116 
10 

133 
10s 
130 

-40 
108 

-147 
57 

-!I3 
1 76 

-214 
-80 
IW 

-129 
5 

69 

-124 
-15 
-33 

4.5 
26 

-9 
14 

-23 
41 
81 

-9.5 
-239 
*1?0 

101 
*-245 

- 3 3  

.................. 

46 
8 

-74 
-181 

77 
120 
50 
18 

->SI 
91 

-229 * 52 
95 

118 
-16 
90 

-39 
-190 
-340 
-166 

..................... 

-918 
-m 
-816 
-728 
-765 
-955 

-1 195 
-1:361 
- 525 

-1 702 
-1'7M) 
-1'636 
-1:675 
-1 6n8 

-1,641 
-280 

-4,716 

-1:sol 

.......... ......... .......... .......... .......... .......... .......... .......... .......... .......... 

.......... 

.......... 

.......... ......... 
......... .......... .......... .......... .......... .......... .......... .......... 
.......... 
.......... 

Decade depccrtlw.. ...................... 
21.. ................................. 
22 ................................... 
23. .................................. 
24. .................................. 
35. .................................. 
26 .................................... 
a?. .................................. 
28. .................................. 
29. .................................. 
30. .................................. 
31. .................................. 

Decade departure.. ....................... 
Totalermssorde~cysfncaflrstofyear. 

281 
27: 
37! 
27: 
265 
26l 
a6: 
a6( 
25: 
2.5: 
25: 

........... 

.. 
101 
50 
49 
27 
?4 

04 
-39 

67 
7 

-40 

D d y  departures. 
- __ __ ._ ._ . __. 

Washingtoo, D. C. I Mount Weather. Va. Month and day. Mount Weather, Va 
.. - ... 

1914 1911 

.- 

1914 1913 

- 

1912 

. - .. 

1918 1909 1 1910 1909 1910 

ch.-Cal. 
-312 
-5s 
-809 
-693 
-Is3 
-550 
-442 
-312 
-352 
-246 

-46s 
-395 
-373 
-3Sl 
-210 
- 147 
-2i? 

11 
-193 
-187 

59 
-21; 
-103 
-2&? 

-323 
-301 
-100 
-sa 
.so 
39 

226 
-3.534 

. 

-370 

-_. 

Gr.-caL 
l5S 
5.1 

-143 
4 

48 
107 

-50 
-199 

1% 
100 

141 
-98 

63 * 67 
62 - 7fi --w 

-166 
-131 
- 3 4  

......... 

-% 
146 
76 
4 1  
46 
84 

1% 

--R 
-mi 

........ 

......... 
_- 

Gr.-cal. e. 
139 

-119 
7s 

149 
80 

1.13 
-89 

82 
306 

-3% 
-339 

32 
116 
112 
I 23 
-s9 
90 
IR 

1% 

* 36 
91 

-7 - 170 
-105 

174 
140 
191 
139 
101 

........ 

Gr.-cal. 
132 
321 
242 
84 

159 
2% 
431 
479 
351 
125 

217 

82 
7; 
61 

-181 
-236 
-144 
-102 
-221 
-346 
-250 
-300 
-294 
-422 
-2457 
-16li - 2-33 - F.5 

33 
155 
3 76 
486 

101 

. . .  -_ 

G r . d l .  
169 
383 
420 
588 
"73 
654 

E 
410 
473 

3% 
383 
2w 
466 
2.53 
172 
3r,? 
9 3  
2% 
307 

- I66 
I S  
16s 
135 
i 6  

143 
216 
145 
113 
43 
1 0  

-77 
7,956 

--_ - 

Gr..cal. 
88 

23: 
108 
183 
333 
413 
555 
466 
548 
7.54 

458 
119 
151 
2681 
3m 
501 
413 
502 
518 
638 

-116 
674 
765 
758 
5ss 

h57 
797 
988 

1,127 
1,2% 
sa 

1,220 

?@ 

-- 

&.el. 
35 
27 

-148 
-31% 
-270 
-202 
-217 
-90 

30 
113 

1 S  
184 
1 75 
I89 
110 
151 
232 
137 

-101 
10 

-94 
120 

-125 
-416 
-751 
-wt 

- 1  ?*a 
-1:277 
-1 158 
-1:295 
-1,154 
-1,173 
......... 

. .- 

Gr.-mL 
68 

12.2 
-21 
-17 

31 
138 
89 

-111 
75 

235 

376 
?78 
346 
413 
17s 
390 
190 
24 

-107 
-401 
-636 
-691 
-619 
-473 
-397 
-352 
-308 
-222 
-102 
-203 
-m 

111 
-3,075 

92 
*-11s 

-19 
-5 

*-16 
-242 
-55 

92 
43 

-119 

-3 
-54 

6 
*-US * 155 

101 
*-67 

148 
117 
123 

...... 

-0.12 I- 
73 

-8 
171 
73 
Ai 
R 4w 

t i  

-30 
114 

-160 
-107 

47 
133 
101 
67 

113 
-41 

09 "- 

......... 

......... 

........ ........ 
... - 

Total excess or deficiency since 6rst of month. 
- -_ 

Mount Wmther, Vs. Daily 
normals. Washington. D. G. Month and day. 

- 

1911 1910 1 1911 1909 1910 1Y13 I 1913 1913 I 1914 1912 

Gr.-cnl. 
105 
26 

t 213 
10 
11 

*6J 
86 
(Ls 
52 

-53 

-m 
Bo 
98 

- 101 
33 

-83 
32 

-114 
111 
57 

-70 
77 

-64 
-201 

121 
92 

4 
-(Ls 

89 
3 * 73 

......... 

......... 

......... 

Gr.-cnl. 
80 

147 
76 
45 
37 
40 

-m 
-!258 

107 
139 

Gr.-ml. 
-204 
-210 
-132 

Gr.-ml. 
105 
131 
-a2 
-72 
-61 

3 
89 

157 
209 

-50 
10 

1ik3 
7 

40 
-42 
- 10 

-124 
-13 

44 
-112 
-35 

42 
-22 
-223 
-103 
-10 
-6 

-74 
15 
18 
91 
47 

583 

1.n 

Gr.arl. I &.-cat. 
s o m  

327 1 1414 
303 516 
348 I -49s 
355 339 
4251 -190 
219 437 

6s -163 
-391 -297 

445 -1sl 
549 , -7 
644 47 

-146 
873 I -332 
983 I -246 

531 ! -238 

Gr.-cal. 
112 
204 
307 
350 
431 
558 
625 
706 
779 
4a6 

as2 
SIlo 
810 
4 5  
712 
a2 
s8s 
900 
826 
920 
84 

991 
754 
598 
545 
448 
501 
802 
652 
701 
738 
752 

-168 
......... 

Gr.-caZ. &.ad. 
-85 .......... 

-174 .......... 
-274 ......... 
-139 1: ......... 
-39 I .......... 
-366 .......... 
-680 .......... -504 -s I.......... .......... 
-836 I .......... -247 

140 
135 
- 38 

138 
110 
101 
95 
55 
5s 

116 
107 

-144 
-100 

-73 
- 16 
104 
45 - 76 
81 

-77 
137 
4s 

140 
103 

......... 

19 - 13 
187 
54 

-187 
-6 

- 186 
86 

-10 
-- 170 

- 155 
-183 

99 
132 
148 
100 

-I12 
73 
51 

-56 

7a 

........... 

........... 

6651 -593 

413 1 169 

--21383 I 7 # J 7  

i 1  -53 
--237 97 
-156 1 94 
-53 -254 
-97 -225 ~~ 

s3 I 2 

...................... 

...................... I ........... 

t Estimated from sunshine record. Partly estImatad from sunshine record. 
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119 
117 
115 

-82 
- 152 

MONTHLY WEATHER REVIEW. 
TABLE 4.-Daily normals and departures oJsolar and sky radiulyn-Continued. 

-239 
-95 
-33 

111 

11 ................................... 
12 ................................... 
13 ................................... 
14... ................................ 
15 ................................... 
16 ................................... 
17.. ................................. 
1R.. ................................. 
19 ................................... 
20 ................................... 

21 ................................... 
32 ................................... 
a3 ................................... .................................... 
26 ................................... 
26 ................................... 
28 ................................... 
29 ................................... 
30 ................................... 

Total ex- or dalciency since k i t  of year. 

Decade departure.. ......................... 

n ................................... 

Deoade departure.. ............................... 

221 
21Y 
216 
213 
210 
208 

-m 
201 
1w 

197 
194 
191 
1m 
1S7 
185 

182 
1M 
179 

1% 

.......... 
Dee. 1.. .................................. 

2... ................................. 
3.. .................................. 
4 .................................... 
5.. .................................. 
e... ................................. 
7... ................................. a... ................................. 
Y... ................................. 

10. ................................... 
11 .................................... 
la.. .................................. 
13 ................................... 
14.. .................................. 
15.. .................................. 
10.. .................................. 
17.. .................................. 
19 ................................... 
*a. ................................... 

21.. .................................. 
22 ................................... 
23. ................................... 
PI... ................................. 
I... ................................. 
26. ................................... 
47.. .................................. 
28 ..................................... 
29.. .................................. 
30.. .................................. 
31... ................................. 

ia .................................... 

Decade departure ................... 

Daily departuws. Total excass or deflclency shea 61st of month. I 
Nount Weather, 

\-a. 
Wash- 
ington. 

1914 

.- 

1911 

-- 

1911 1912 
__.- 

- _ _  
1918 

&.<Ill. 
83 

149 
216 
240 
346 
M 
507 
403 
211 
104 

175 
135 - 14 

-3M 
-308 
-237 
-170 
-129 
-233 
-XI 
-26 
-43 
44 
86 

-11 
-187 
-329 
-431 
-529 
--4M) 

-5,245 

-148 
-176 
-242 
-207 
-156 
-174 
-261 

171 
-88 

-169 

-1M 
-23 

64 
Bo 

139 
195 
207 
244 
301 
346 
515 
344 
433 
283 
304 
lli8 
33 

135 
97 

143 
200 
179 

-167 
-5,066 

- 

ioa 

-188 

- 

1W.I 1810 1912 1914 

Gr.-cal. 
51 
51 
5: 
41 
5 i  
33 
1: 

- ,% 
w 
71 

1 
41 
51 

-24 
- 1 Y I  

25 _. 2'1 
33 

-77 
28 

67 
-62 

76 
70 

-40 
24 

-31 
4Y 

-14 
-57 

........ 

........ 

........ 
-55 
-31 
-45 
-46 

-135 
-151 
-132 
-100 
-134 
-136 

-135 
-52 

*-lo8 
*-1 

93 
77 
64 
42 

-121 
61 

-79 
-32 

25 
-119 
-100 

100 
50 
41 

-121 
47 

-58 

........ 

....... 

....... - 

1913 
__ 
Gr.-eal. 

ti7 
*-114 

-14G 
-169 

12 
101 
144 
63 
Y8 

- 16 

52 
33 

-1 
-18 
-31 
-15 
-24 * a4 * 33 
14; 

t 47 
*-&3 * 57 * 105 -* 5!4 

157 
91 - 1.s5 

-62 
-55 

....... 

....... 

....... 
-21, 

Y4 
108 

-67 
-153 

*--117 
57 
S? 
55 

-25 

-48 
30 

l(FJ 
-22 

52 
98 
Y3 

-27 
-14 

54 
1 

- 7s 
- C Y 3  

90 
--82 

11Y 
-23 
-24 
-38 
111 

-58 

........ 

........ 

........ 

Gr.-ra?. a 
33 
31; 
5'' 
43 

-100 
t-2 *-z 

-197 
- 70 

8U 
45 

- 13 
- 13 

-112 
-43 
-1 
31 

-34 
71 

12 
45 

-113 
-161 

3; 
62 
47 
36 
10 
62 

........ 

........ 

........ 
32 
ti6 
40 
1 

3 i  * 22 
- 144 

37 
55 
42 

-10 
-1W 

*-149 
-3 

*-23 
-54 

13 
21 
2 

-31 
....... 

.............. --I- 
c 2 r . d .  

-9 
w 

110 
-75 '0 
- 19s 

9s 
- 14 

-156 
44 

107 
- 175 

149 
-75 

40 
145 
14 
77 

135 
-1 

......... 
46 

139 
94 

-178 
43 - 18 
I9 

-E37 
- 87 

121 
......... 
......... 

U Y  
-2  
-27 
79 

121 
146 * 111 
75 

-18 
53 

74 
-12 
- 75 
-97 

-123 
-147 
-25 
-48 

01 
33 

4 4  
-146 
- 102 
- 1% 
- 75 

-148 
-m 
15-1 
114 

-31 
-127 

......... 

Gr.-ral. 
-102 

2u 
59 
49 
48 
*1 

-1117 + 
*-89 
-m 

21 
29 

-47 
51 

-1lti 
74 

--I 
47 
33 

-50 

$1 - 21 
Z !  
44 
52 
7 

14 
-44 

ti8 
57 

........ 

........ 

........ 
5 

- 127 
2Y 

-127 
-131 
*-3u 
-51 
-22 

16 
42 

-1% 
7Y 

66 * 5; 
-Y5 
-95 

12 
63 

47 
50 

-1 
-14 

21 
-11 

,a 
1 i  

-1117 
-2s 

ti6 

....... 

70 

". 

....... 

........ 

Gr.-cul. 
93 

... 

......... 

........ 
-14Y 
-27 
-66 

85 
51 

-18 
-87 w 

53 
-S1 

61 
% 
S i  

-4 
7Y 
56 
12 
37 
57 
45 

......... 
-2 
s9 

-150 
21 

-136 
-135 

102 
* 4 8  

46 
57 

-21 
......... 

................................... I Nov. 1 
4... ................................ 
3.... ............................... 
4 ................................... 
5 ................................... 
6 ................................... 
7.. ................................. 
a. .................................. 
9 ................................... 

10.. ................................. 

or.-cul. 
249 
2.18 
244 
241 
23s 
235 

230 
227 
"24 

239 

Gr.-cal. 
-9 
M 

164 
89 

115 
-P3 

15 
1 

-156 
-111 

-4 
-158 
-30 

-105 
-65 

D 
94 

171 
3(K; 
305 
416 
351 
490 
5s4 
4w 
449 
4 0  
?hi 
A18 
XY 1 
359 
51 

8,046 

13Y 
137 
110 
18Y 
310 
456 
567 
642 
024 
677 

751 
739 
661 
567 
444 
297 
272 
224 
315 
318 

-329 
264 
118 
16 

-113 
-188 
-336 
-308 
-244 
-130 
-161 
--a88 
-636 
7,758 
- 

&.<ale - 16 
-14: 
--B 
-31 

1: 
I f  

-1% 
-12: 
-21: 
-281 

-25: 
-221 
-27: 
-22. 
-34t 
--Pa 
-274 
-2% 
-1W 
-241 

3; 
-m 
--a3( -* 
-1a 
-1Ok 
-101 
-85 
-l31 

--63 
--E 
236 

....... 
5 

-122 
-93 

-2% 
-351 
-351 
-431 
-454 
-389 
-3% 

-451 
-375 
-3w 
-253 
-1% 
-189 
-m4 . -379 
-367 
-301 

22 
-257 
-207 
-208 
-2% 
-152 
-101 
-112 
-37 
-20 

-127 
-155 

149 
....... 

Gr.-eal. 
51 

101 
158 
199 
256 
289 
303 
250 
313 
383 

384 
429 
481 
457 m 
291 
270 
303 
226 
252 

-131 
319 
'65'1 
333 
4m 
363 
387 
a56 
405 
391 
334 
82 
334 

-55 
--I 

-W 
-177 
-312 
-463 
-585 
-685 
-819 
-955 

-1 090 
-1'142 

-1,251 
-1,158 
-1 os1 
-1:Ol.r 

-975 
-1 068 

-80 
-1,114 
-1 146 

-1 240 
-1i340 
-1,240 
-1 190 
-1' 149 
-1:270 
-1,233 . -1,351 

-246 
-947 

4 2 5 0  

-1:035 

-1: 121 

F-6 
00 
31 
1uU 
100 
61 

- 104 
- 192 
-10; 

.-2 
73 

-40 - 149 - 174 
-1% 

56 * 71 * 61 * 47 

50 
53 

a7 
42 

-97 
-176 
-142 
-1WJ 
-9s 

..... 

- 17 

ns 
49 

101 
134 
133 
115 
Lu 
w 
45 

10Y 
142 
2 s  
240 
336 
248 
3u5 
410 
351 
50s 
5u9 
444 
382 
327 
38 

-102 -2 1 
-214 
-2% 
-2w) 
-?-% 
-263 
-192 
-40 

-160 
-135 
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